Technological advances touch multiple aspects of an individual's life. One such example is the use of information technology to provide online books. Online books have been introduced in education in the form of electronic textbooks (e-texts). The research question examined here is among those students who have purchased or used an e-text, what factors motivate their willingness or likelihood to purchase an e-text? A model and hypotheses linking the factors of usefulness, arousal, ease of use, value, and effort to the likelihood to purchase an electronic textbook are presented. The model and hypotheses are tested using a sample of 529 student responses to a questionnaire distributed in a mid-sized university in the western United States. Using these responses, the model and hypotheses are tested using a structural equations approach and maximum likelihood estimation. The results indicate that an e-text's usefulness, its ease of use, and students' arousal regarding the e-text significantly impact students' likelihood to purchase an e-text. However, the student's perceived value of an e-text and how worthwhile their effort to search for low price textbooks did not impact these students' likelihood to purchase an electronic textbook. A discussion and conclusions are also presented.
Introduction
Technological advances touch multiple aspects of an individual's life. One such example is the use of information technology to provide online books. Digital books or e-book adoptions have been predicted to grow at a much higher rate than what has actually occurred (Thomas, 2007) . Some reasons for this slow growth include a lack of an industry standard for the technology, transferability among technologies and the lack of a clear, consistent business model (Dillion, 2001) . Another issue affecting growth is digital text resolution which influences eye strain and fatigue. Bennett and Landoni (2005) identified that screen resolution is not compatible with paper resolution requiring the brain and eyes to work harder to achieve comprehension leading to eye strain. Consistently, Liu (2005) found that individuals often prefer to read print copies rather than a digital version when reading for sustained periods of time. This may well indicate that e-books are suited for references and searching text rather than pleasure or more sustained reading (Thomas, 2007) . In conclusion, it appears that an e-book is a better delivery method, not a better way to read (Coleman, 2004) .
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Electronic books have been introduced in education in the form of electronic textbooks (e-texts).
Often these e-texts are web-based, digital replicas of print textbooks, or downloadable PDF's (Falc, 2013) . E-texts are considered a learning object since they support learning, are reusable, and provide a building block for digital course content (Ritzhaupt, 2010) . The structure of an etext allows a student to interact with the content in many ways. Examples include for reference material, practice problems, or as a test environment depending on the needs of the student. A typical textbook can be used in different learning contexts making it reusable (Mogharreban & Guggenheim, 2008) . Garland (2005, 2006) found that undergraduate students continue to prefer learning with printed text rather than digital. Users have expressed a willingness to use an e-text, but that its usability is too poor to be a close substitute for a print text (Bennett & Landoni, 2005; Buzzetto-More, Sweat-Guy, & Elobaid, 2007) . This holds true when the price of the e-text is significantly lower than a print version (Carlson, 2005) . Liu (2005) found that 80% of students surveyed prefer print text to digital text in order to understand the text meaning. In this same study undergraduate students found digital text less interesting and the authors less credible (Liu, 2005) . The University of California Libraries conducted a study and found that 58% of undergraduate students preferred print books (Falc, 2013) while a study at Northwest Missouri found a 40% reduction in studying because of the e-textbook format (Young, 2009) . A final expressed concern is that students frequently need to be tied to a monitor when reading digital text (Carlson, 2005) .
In spite of the above problems with e-texts, there are a variety of advantages, such as lower costs, better accessibility, and improved currency of content (Cavanaugh, 2004) . The cost advantage to students is reasonably clear since e-texts can be rented, available for free or for half the price of a traditional textbook (Baker-Eveleth, Miller, & Tucker, 2011; Falc, 2013) . Public school districts are also moving to e-texts as a cost saving mechanism (Tomassini, 2012) although a recent higher education study showed the difference in savings between e-texts and traditional texts is insignificant (DeSantis, 2012).
Internet availability has created an opportunity for easy access to digital resources and e-texts. Access refers to the ability to easily identify and read a variety of related content quickly. Electronic book readers and tablet devices have also affected the access to digital resources by providing portability, search-ability, and content tagging (Choi, 2012; Peek, 2012; Weisberg, 2011) . Searching and tagging on a device mimics a traditional textbook with highlighting, page tagging, and writing comments in the margins (Lai & Chang, 2011) . Improved currency of content is due to the ability of publishers to update content more frequently between print editions of a textbook. This is particularly advantageous in dynamic content areas (Cavanaugh, 2004) .
Given the mix of advantages and disadvantages of students purchasing and using e-texts, what motivates a student's likelihood to purchase an e-text? Specifically, among students who have used an e-text, what factors influence their willingness to purchase an electronic textbook? That is the question addressed in the research presented below. The research is presented in the following order. First, the literature including the model and hypotheses are presented. These are followed by a presentation of the method including the sample and measures. The results are presented next followed by discussion and conclusions.
The Literature
Accepting a technology depends on the belief that the technology benefits the adopter (Bates & Khasawneh, 2007) . If a technology is perceived to be useful, an individual is more likely to adopt and use it in the future (Henry & Stone, 2001) . A technology whose use is mandatory may possess inflated degrees of use, but the perception of its usefulness is still present (Iivari, 2005) . Rai, Lang, and Welker (2002) defined "quasi-volitional IT use" as un-mandated use of the system but not completely volitional because of social pressure and subjective norms in the environment.
This means that an individual may not be required to use the system but the influences in the context of its use suggest the individual should use it.
In a classroom setting, some choices students have are volitional in that students decide whether or not to participate. Other of their choices are nonvolitional; students have no apparent choice as participation is perceived to be required. In the case of textbooks, one might expect that required textbooks are nonvolitional. Professors may list on a syllabus required textbooks implying students have no choice regarding the selected text. However, today's university students have resources beyond the bookstore and are comfortable "shopping around" for textbooks using the Internet. Thus, regardless of whether or not the professor lists an electronic textbook or a traditional paper textbook as required, students usually have the option of purchasing the textbook in whatever form they prefer. There are five factors hypothesized to influence student's willingness to purchase an e-text. The premise underlying the model is based on the concept that positive consumer feelings increase the likelihood of a purchase while irritants decrease this likelihood. In the context of retail design environments, this has been shown by d 'Astous (2000) . It is not much of a stretch in logic to link product features to this impact on likelihood to purchase. In the context of complementary and non-complementary bundles of product features, Chernev (2005) 
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Value product features impact the probability of purchase. Similarly, Tsiotsou (2006) showed that perceptions of product quality and overall satisfaction influence purchase intentions. Following the above logic, the presented model links e-text features or factors to students' likelihood to purchase an e-text. Each factor, supporting literature, and formal hypothesis is presented below in its own subsection. The model itself is shown in Figure 1 .
Usefulness
A characteristic of an e-text that should impact students' willingness to purchase is whether or not the e-text fits the way the student studies. Bradshaw (2005) noted that e-texts provide opportunities to employ a variety of styles to fit learners' needs. However, Thurston (2000) stated that learners often need to adapt to the use of an e-text. Similarly, Schoch, Teoh, and Kropman (2006) found that many readers of an e-text have to change their study habits to cope with using an etext. From these research works, it makes sense that if an e-text is perceived to fit the way a student studies, this would have a positive impact on the perceived usefulness of the e-text.
Similarly, usefulness is viewed in this research as helping a student become more successful academically. Kirkwood and Price (2005) found that two keys to a student's comprehension when using an e-text is understanding how the technology works and its benefits to the student. Improved academic performance is one such benefit. More generally, outcome expectancy, also often referred to as perceived usefulness has been shown to impact behavior in a variety of settings (Bandura, 1986; Henry & Stone, 2001 ). The role of usefulness is summarized by hypothesis 1.
Hypothesis 1 (H1): Usefulness has significant, positive impacts on the likelihood to purchase an electronic textbook.
Arousal
Arousal in this research refers to the interest and stimulation students perceive in the purchase and use of an e-text. A predetermination of interest or prior experience can be an indication of interest and stimulation of students toward their use of an e-text. Birnbaum (2004) found that students' differences in computer experience appear to influence their differences in satisfaction with e-texts. The ability to access digital content is related to computer experience and satisfaction. Computer experience differences may well be linked to physiological arousal regarding an e-text and its use. The result is summarized in hypothesis 2 shown below.
Hypothesis 2 (H2): Arousal has significant, positive impacts on the likelihood to purchase an electronic textbook.
Ease of Use
Ease of use for an e-text as defined in this research in the spirit of easy for the student to do whatever they desire with the e-text. Birnbaum (2004) found that, when comparing graduate students to undergraduate students, the graduates liked using the e-text and found it easy to use and navigate. However, the undergraduates preferred a print version because they found the e-text cumbersome to use. Additionally, Kirkwood and Price (2005) found that one key to student comprehension using an e-text is an understanding of how the technology works. These implications are summarized by hypothesis 3.
Hypothesis 3 (H3): Ease of use has significant, positive impacts on the likelihood to purchase an electronic textbook.
Value and Effort
One of the frequently cited advantages to purchasing an e-text is the substantially lower price or cost relative to a printed textbook. Specifically, Cavanaugh (2004) states that one reason for students to adopt and use an electronic textbook is cost. With this backdrop, we consider two measures and hypotheses related to these cost advantages. The first measure is labeled value and focuses on the price and quality combination students face when deciding among the various textbook options, including print and digital versions. Lau (2008) identified a reason for slow adoption of e-texts as students' unclear perceptions of the e-texts' value. The second measure is labeled effort and measures the students' attitudes regarding the efficacy of searching for low cost textbooks. The measure effort is really an attempt to evaluate the willingness of students to expend effort to identify and exploit any cost savings inherent in purchasing e-texts.
Hypothesis 4 (H4): Value has significant, positive impacts on the likelihood to purchase an electronic textbook.
Hypothesis 5 (H5): Effort has significant, positive impacts on the likelihood to purchase an electronic textbook.
The Method
The Sample
The data to empirically test the model were collected using a survey of students at a mid-sized university in the western United States. The questionnaire was web-based and developed and distributed using Qualtrics. Qualtrics is a commercial, web-based software product for the development and distribution of questionnaires. A university listserv provided the email addresses to which the questionnaire was distributed. A total of 11,957 students received an email invitation to complete the questionnaire and 1382 responses were received producing a 11.56% response rate. Among these 1382 responses, 646 respondents or 47% reported prior purchase or use of an electronic textbook. However, only 529 of these were usable due to missing questionnaire responses to the items used to measure the model's constructs. These 529 responses compose the sample. The sample characteristics are reported in Table 1 based on these 529 responses, except for the occasional missing response to a respondent demographic item. Over 58% of the respondents were female and the average respondent age was 23.39 years with a minimum of 18 years and a maximum of 41 years. For the amount of daily computer use, the most frequently reported category at nearly 49% of the respondents was 3 to 5 hours per day. Six to nine hours per day was the second most frequently reported category at just over 30%. Nearly 62% of the responding students reported that they do not own a desktop computer while over 94% said they have a laptop computer. The self-reported grade point average was 3.36 with a range from 0.97 to 4.00. The students were also asked to self-report the college in which they were enrolled. The most fre-quently reported colleges were business and economics and letters arts and social sciences at almost 23% each. The next most often reported college was engineering at almost 16%.
The Measures
The measures of the model's constructs were formed by collecting student responses to a series of questionnaire items. For all items, the students were given a statement and a scale upon which to respond. For the two questionnaire items measuring the likelihood to purchase e-texts, respondents were given a five-point Likert-type scale with anchors of 1-Very Unlikely; 2-Unlikely; 3-Undecided; 4-Likely; and 5-Very Likely. All the remaining items used scales with anchors of 1-Strongly Disagree; 2-Disagree; 3-Neither Agree or Disagree; 4-Agree; and 5-Strongly Agree. The items forming the measures and the psychometric properties of the measures are shown in Table 2 . The results from a confirmatory factor analysis generated the values reported in Table 2 . The confirmatory factor analysis allowed all measures to pair-wise correlate and each measure to be reflective in its indicants. The estimation was performed using procedure Calis in PC SAS version 9.2 and maximum likelihood estimation. Calis is a structural equations modeling procedure within PC SAS. It is similar in intent to such software packages as LISREL, Amos, and Bentler's EQS. The use of a structural equations modeling approach allows for the examination of each indicant's influence on its measure of the constructs in the model. The fit of the model to the data was good as illustrated by a goodness of fit index of 0.87, the parsimonious goodness of fit index of 0.68, and the root mean square residual and standardized root mean square residual of 0.097. In addition the Bentler comparative fit index was 0.94 and Bollen's normed and non-normed indexes were 0.91 and 0.94, respectively. The chi-square statistic was 585.70 with 120 degrees of freedom and was significant at a 1% level. The normed chi-square was 4.88. Finally, the root mean square error of approximation was 0.09 with a 90% confidence interval ranging from 0.083 to 0.097.
The standardized path coefficients to the indicants of the measures in the confirmatory factor analysis were used to calculate the reliability coefficients and shared variances of these measures. The reliability coefficient was calculated as the sum of these standardized path coefficients squared divided by this sum plus the sum of the indicant measurement error. The shared variance was calculated by summing the squared standardized path coefficients divided by this sum plus the sum of the indicant measurement error.
The usefulness measure had six items developed based on a measure in Stone and Baker-Eveleth (2013) . The standardized path coefficients ranged from 0.79 to 0.94. The shared variance for this measure was 79% and its reliability coefficient was 0.96. The arousal measure contained three questionnaire items modified from Baker-Eveleth et al. (2005) with standardized path coefficients of 0.77, 0.83, and 0.93. The measure had a reliability coefficient of 0.88 and shared variance of 72%. Ease of use was developed using two questionnaire items (Stone & Baker-Eveleth, 2013) . The standardized path coefficients were 0.80 to 0.92. The reliability coefficient was 0.85 with shared variance of 74%. The likelihood to purchase an electronic textbook measure was built using two items developed from the work of Stone and Baker-Eveleth (2013) . The standardized path coefficients for these items were 0.90 and 0.96 with a reliability coefficient of 0.93. The shared variance for the likelihood to purchase an electronic textbook measure was 87%. The value measure was constructed from two questionnaire items developed specifically for this re-search. It had standardized path coefficients of 0.77 and 0.66. Its reliability coefficient was 0.68 and its shared variance was 51%. Effort was the final measure and it too was an original scale developed for this research. Its path coefficients were 0.63, 0.60, and 0.89. The reliability coefficient was 0.76 and the shared variance 52%.
Based on the magnitudes of the standardized path coefficients, it can be argued that item reliability is satisfied (Rainer & Harrison, 1993) . The estimated path coefficients ranged from 0.60 to 0.96. In terms of measure reliability, all the measures except value demonstrate adequate values of this trait (Rainer & Harrison, 1993) . This measure had a reliability coefficient of 0.68, slightly below a generally accepted cutoff level of 0.70 (Nunnally, 1978) . The remaining measures had reliability coefficients ranging from 0.76 to 0.97. These results indicate that the measures, with the possible exception of value, satisfy convergent validity (Igberia & Greenhaus, 1992; Rainer & Harrison, 1993) . Discriminant validity was also examined by comparing, for each pair of measures, their squared correlation to their individual percentage of shared variance. If discriminant validity is satisfied, the items within a measure share greater common variation among themselves than between the two measures. In other words, discriminant validity is satisfied for each measure pair if the indi-vidual measures' percentages of shared variance are greater than the squared correlation between the two measures (Fornell & Larcker, 1981) . All the squared correlations were calculated using the confirmatory factor analysis results. Discriminant validity is satisfied for all pairs of measures. All the squared correlations are reported in Table 3 and the percentages of shared variance in Table 2 .
These results provide modestly mixed results regarding the psychometric properties for the measures. The value measure is on the cusp of convergent validity, but does satisfy discriminant validity. All the other measures satisfy both convergent and discriminant validity and hence construct validity (Hair, Anderson, Tatham, & Black, 1992) . The value measure requires additional examination and refinement, which is not extremely surprising as it was used for the first time in this research effort.
The Results

The Estimated Model
The model displayed in Figure 1 was defined by the measures and their indicants and estimated using a structural equations approach. The estimation was done in PC SAS version 9.2 using procedure Calis and maximum likelihood estimation. The questionnaire items were used as reflective indicants of their respective measures and numbered the same as in Table 2 . Table 4 displays several statistics summarizing the quality of the fit between the model and the data. The goodness of fit index of was 0.87 and the parsimonious goodness of fit 0.68. The chisquare statistic was 577.62 (significant at a 1% level) with 120 degrees of freedom and its normed or relative counterpart was 4.81. The root mean square residual and the standardized root mean square residual were both 0.06. The root mean square error of approximation was 0.09 with a 90% confidence interval ranging from 0.082 to 0.097. Bentler's comparative fit index was 0.94 and the Bollen normed and non-normed indexes were 0.91 and 0.94, respectively. These fit values, while mixed, are sufficient for us to conclude that the fit is acceptable fit (Hair et. al, 1992; Hooper, Coughlan, & Mullen, 2008) .
Figure 2: The Standardized Results for the Estimated Model
All the estimated paths between the indicants and their respective measures were statistically significant at a 1% level. These values ranged from 0.60 to 0.94 and are shown in Figure 2 on the path arrows from the latent constructs to the numbered indicants shown as rectangles. The empirical results for the structural model indicate that usefulness, arousal, and ease of use have significant impacts on students' likelihood to purchase an e-text at the 1% level of significance. The insignificant paths to likelihood to purchase an electronic textbook were from value and effort.
Discussion
The empirical results indicate that students' perceptions of e-text usefulness for studying positively impact their willingness to purchase an electronic textbook (H1). The result is intuitively appealing, if this form of a textbook is seen as adding value to their academic performance they will use it, if not they will not. The arousal variable also had meaningful influences on the likelihood to purchase an e-text (H2). In essence, the result indicates that if students' find the use of an e-text to have some interest or meaning (e.g., be stimulating and meaningful) this will influence their willingness or likelihood to purchase an e-text. The final significant variable is ease of use (H3). If the electronic textbook is easy for students to use it increases the likelihood they will purchase it.
Likelihood to
The meaningful variables found in this study are consistent with results reported by Falc (2013) which surveyed public speaking students regarding their attitudes toward using an e-textbook. One result found in the Falc (2013) study was the importance of an e-textbook helping students with assignments and studying for exams, which is consistent with this study's identified importance of perceived usefulness. Similarly, Falc (2013) found that over half the students reported enjoying using an e-textbook which is consistent with these findings regarding arousal. Finally, Falc (2013) reported students' frustration with using an e-textbook due to problems of layout, readability, and navigation. These results are consistent with our findings regarding the importance of an e-textbook's ease of use.
These results provide some direction to faculty desiring to encourage students' use of e-texts. One would need to provide students evidence that e-text use leads to desired academic outcomes. Similarly, making sure the digital material is easy to use will encourage students' likelihood to purchase e-texts. Finally, students who are interested in or aroused by advanced or new technology are more likely to purchase an electronic textbook. This could be accomplished by selecting electronic textbooks that use the latest technologies or provide students with desired features.
Two variables in the model were not statistically significant, value (H4) and effort (H5). While these results are consistent with those reported by Bennett and Landoni (2005) and Carlson (2005) , this lack of significance is intuitively surprising since these measures are cost related and cost is frequently cited as a key driver of e-text adoption. These results may indicate that students who have used or purchased an e-text evaluate the value proposition (i.e., price and quality combination) around a textbook the same whether it is digital or paper-based. As a result, the value measure may not influence the likelihood to purchase an e-text (DeSantis, 2012) . In fact, Shepperd, Grace, and Koch (2008) found that college students view e-texts as easy to use but inconvenient. Additionally, the corresponding price reduction relative to a paper text is not sufficient incentive to promote e-text use. Similarly, the effort measure examined students' perspectives on how worthwhile it is to spend time searching for low price textbooks, regardless of format. This measure does not appear to influence students' likelihood to purchase an e-text.
Conclusions
Given the growing trend of e-texts in education, it is worthwhile to understand what influences students' willingness to purchase electronic textbooks. This research examines the influences of e-text usefulness, arousal, ease of use, value, and effort on students' likelihood to purchase an etext as shown in Figure 1 . The research results indicate that the variables of usefulness, arousal, and ease of use significantly and positively impact students' likelihood to purchase an e-text. Knowledge of these variables or factors can help faculty select electronic textbooks that will help encourage student purchase and use of these texts.
Future research should include the use of electronic reader devices and the relationships of value and effort of e-texts. Understanding the type of reader device and the usability of the device would provide further insight into the acceptance of e-textbooks. Connecting user computer experience to device usability could also influence acceptance of e-textbooks in the future. The relationship between value and effort of e-texts would also inform the academic community. Value is the combination of price and e-text quality. Understanding students' perception of value may explore the phenomenon of slow e-text acceptance. Effort, as it relates to e-texts, is the willingness of a student to seek out cost savings in purchasing e-textbooks. With an expanding field of digital sources for textbooks students may be able to expend less effort to save money.
